&o J-4rtf7<jen nuoltctttk. Sjg^ttfsices 
• •» * it ***** *;Cv™ v?^ ^;;yf ^ttmaxt/atgctcctc 
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C1 ATGTCCTACTGGCACTGTACITGATGATGGACrrGACACT 
OS AT<ntXTACT<XrrACTGO^CTTGATGATGGAGTAACT 

CI ATTATCTGTTAAATgCAQft,CetAA £: X 1 f I ACf AT AATOOT OQTT CTCCTTA 

C5 AGAA'lVror I'AAATCTAC^CrrTAACTTTTACTATAATOCTAATAATGGTAATAC 1 CL 1 A I 

* »••**»»•*••* %••* ••••«***«•*»»*•*»«* • ****** 

Gl A POTO AA * -OCTCCTCGCCCTTA 

GS CAATCCAGGTAAAAGTXAATC^AC3^CTTa yCXX*i CA 

** **• ** • 

CI AO "TTT XTOC TOCTOa 

CS ACCTACTTT^SGT^TXUatSeTAgAATAACCCCATA 

•* •** • ••• - • ... 

CI TCCT GCCGCTGCAG GTOTTOC 

GS . TACTATAACTCCTCCtOCAiCTAAAtAATTCCCTACC^ 

• • » *• * ♦ • ♦ • * * ** • • 

Gl TOCCOnACTAGTTAATGTCT 

CS TGCTCCTAACTTTTACAATAATAATGCTCCTAATT^ 

* • * ** *.<*** *•* * 

Gl ACCTTGCCAAATAAACAAAAACGATTCTCCTG CCACTGCACGTGCCTAAOCXAATTT 

OS ACCTI«CCCAG<^AATAAAGATTATGGTGCTGAAGCCACTGC^ 

*«*«*«** * • »» « *.»* * *« * • ** •**••*#*«*•• **** * 

Gl AGCCA<^TAATGCAGTACTTAATC7rCCAACTGGCACrGaWVCT 

CS AGCCAAA? AATGTAATATTGCATGCCCTGATGOTACTGC^ — 

Gl TTgrTTTTACTAAT^TCATCCACATA ATC r iCrfA AT-CCArrCCTAAT^ 

G5 -TAATTAT -C^AATATTATAAACAGAATGT-CTAAATTGTGCT<^TAACTTTTATTTTGA 

* * • * • • • • • * • • «*.* • •**« * * • . * » ****** ft * *•**, * 

'Hi TGGTAAT TTCC^AGCAGOTAAAAGTTAATGTTTAAAG — TGTCCAGTAAGTAAAACT 

TGXSTAATAATTTCTAGGCAGG AACTACTACATCC - ~ AA^GCATCXCCAOCAAATAAAGTT 

^ ******* **• * ***** * * * * *** *••* *»«**.* *v»» * 

A — - - - - CTCCAGCACATGCTCCAGG^AATACTQCTACT^AAOCCACATAATGT TT 

.' -5 TAAGGCGCTGTAGCAA- - - CTGCAGGTGGTACTGCTACTTTAATTGCATAATtTTGCCC^T 

"■^,1 ** **** * * ***** *********** * ******** ** 

-s 

; tfil gaccacatgtcctwtgotacactactiwtcat^ 

rf$ GA ATGCCCTGCTGGTACTGTACTCACCGATGGAACAACATCTACTTATAAATAAOC 

: sr s »» t** a********** ***** ********* ft* ft** ft* • * * 

01 CGCAACTGAATCTACTAAATcrTTC^^ 

AGC ATCn2AA.fGTG TT AAATGTQ CTGC CAACTTTT AT A CT A CAAAAT AAA C TGATTGGG T 

f~~i • ** •**♦**•* *«**«*» » • • ■ ***** V * ***** ***** *• 

ACCACGTACrTGATACAr^At^K^TGTACTAAAA ' 
! Gjj AGCAGCTATTGATACATCTACTAGTTCTAATAAAAAATTAACTTCTt^CGCT<lhAGCTAA 

-J **•**•*• *••••*•*****«• **** **••**•**•*••*.... * » ****** 

S ACTATATCCTCAACCTACTCflJ^AAAG TATAATQCCCCTCCAC^ ACTTTCGCTAAATT 

TTTAC CTGAATCTGCTAAAAAAAATATATAATGTG----- -ATTTCCCTAATTT 

: =? •• ***** *» ** ***** ******* * *••••»•*» • * 

SI TTTATCGATTT CCTTATTATTTATTTCTTTCTATTTATTG 

GS TTTATCAATTTC CTT ATT ATTGATTTCTTATT ATTTATT A 
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10 20 30 40 50 60 

eS tow mknnxia/UjI islfinqiks ancfvotetoj tagqvddlgt pancvncqkn fyynnaaafv 

_ 70 80 90 100 110 120 

PGASTCTPCP QKKDAGAQPN PPATANLVTQ CNVKCPAGTA IAGGATDYAA IITECVNCRI 

130 140 150 160 170 180 

NFVNENAFNF NAGASTCTAC FVNKVGGALT AGNAATTVAQ CNVACPTGTA LDDGVTTOW 

190 200 210 220 230 240 

RSFTECVKCR LMFYYNGNNG NTPFNPGKSQ CTPCPAIKPA NVAQATLGND ATITAQCNVA 

250 260 270 280 290 300 

CPDGTISAAG VNNWVAQNTE CXWCAPNFYN NNAEOTSJPGN STCLPCPANK DYGAEATAGG 

31° 320 330 340 350 360 

AATLAKQCNI ACPDGTAIAS GAUSfYVILQT ECLNCAANFY FDGNNFQAGS SRCKACPANK 

370 380 390 400 410 420 

VQGAVATAGG TATLIAQCAL ECPAGTVLTD GTTSTYKQAA SECVKCAANF YTTKQTDWVA 

430 440 450 460 470 480 

GIDTCTSCNK KLTSGAEANL PESAKKNIQC DFANFLSlSIi ULISYYIiL* * 
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c g£ i0 Primers for synthesis of G5 synthetic gene. 

— " ^ 3201: 

ATC GGA ATT CAA ATG AAG AAC AAC ATC CTC GTG ATC CTG ATC ATC TCT CTG TTC ATC AAC CAG ATC AAG 

"TCT GOT AAC TGT CCT GTG GG A AOC GAG ACC AAC ACC GCT GGA C AG GTC 

3202: 

I CTC CAG GCA CG A AAG CAG CAG CGT TGT TGT ACT AG A AGT TCT TCT G AC AGT TCA CAC AGT TAG CAG GGG 
TTC CCA GGT CGT CCA CCT GTC CAG CGG TGTTGG TC 

32032 

~T CGC TGC TGC TTTCGT GCC TGG AGC TTC TAC CTG TAC CCC TTG TCCTCA GAA GAA GGA CGC TGG AGC TCA 
GCCTAA CCC TCCTGCTAC CGC TAA CCT GGT G 
3204: 

^ 2 GAT GAT AGC AGC GTA GTC GGT AGCTOC TCC AGC GAT AGC GGTTCC AGC AGO ACA CTTCACGTTACA CTG 
GGT CAC CAG GTT AGC GGT AGC AGG AG 
3205: 

CCT ACC GAC TAC GCT GCT ATC ATC ACC GAG TCT GTG AAC TGT CGC ATC AAC TTC TAC AAC GAG AAC GCT 

CCT AAC TTC AAC GCT GGA GCT TCT ACC TGT ACC GCT TGT CCT GTC 

3206: 

^ GOT GAA A G A GCG CAC GTA GTC GGT GGT CAC TCC GTC GTC CAG AGC GGT TCC GGT AGG ACA AGC CAC GTT 
ACA CTG AGC CAC GAT GGT AGC AGC GTT TCC AGC GGT CAG AGC TCC TCC CAC GOG 
3207: 

_ ^ GAC TAC GTG CGC TCT TTC ACC GAG TGT GTG AAG TGT CGC CTG AAC TTC TAC TAC AAC GGA AAC AAC GGA 
Q AAC ACC CCT TTC AAC CCT GGA AAG TCT CAG 
; J3 3208: 

; £ ^ gtcatggtacxx}tcxjtitccx:aggctag<x 

U CAC TG A GA C TTT CCA GGG TTG AAA GG 

~! 3209: 

i AAA CGA CGC TAC CAT CAC CGC TCA GTG TAA CGTGGC TTG TCC TGA CGG AAC CAT CTC TGC TGC TGG 

JJ AGT GAA CAA CTG GGT GGC TCA GAA C 
m 3210: 

SJ =Hf CAG ACA GGT AGA GTTTCC AGG GIT GAA GTT AGG AGC GTT GTT GTT GTA GAA GTT AGG AGC ACA GTT GGT 

ACA CTC GGT GTT CTG AGC CAC CCA GTT GTT C 
L 3211: 

Q 3212: 

I *7 ^G GAT CAC GTA GTT GGT AGC TCC AGA AGC GAT AGC GGT TCC GTC AGG ACA AGC GAT GTT ACA 

.4, CTG CTT AGC CAG GGT AGC AGC 
i 3213: 

U fr£ CAA CTA CGT GAT CCT GCA GAC CGA GTG TCT GAA CTG TCCTCCTAA CTT CTA CTT CGA CGG AAA CAA CTT 
CCA GGC TGG ATC TTC TCG CTG TAA GG 
3214: 

11 GAG CGA TCA GGG TAG CGG TTC CTC CAG CGG TAG CCA CAG CTC CCT GCA CCT TCT TAG CAG GAC AAG CCT 
TAC AGC GAG AAG ATC CAG OCT GG 
3215: 

%Y GAA CCG CTA CCC TGA TCG CTC AGT GTG CTC TGG AGT GTC CTC CTG GAA CCG TGC TGA CCG ACG GAA CCA 
' CCT CTA OCT ACA AGC AGG CTG CTT C 
3216; 

GGT GTC GAT TCC AGC CAC CCA GTC GGT CTG CTT GGT GGT GTA GAA GTT AGC AGC ACA CTT CAC ACA CTC 

AGA AGC AGC CTG CTT GTA GGT AG 

3217: 

^ a ' m SSS GAA TCG ACA CCT GTA CCT CTT GTA ACA AGA AGC TGA CCT CTG GAG CTG AGG CTA ACC TGC 

CTG AGT CTG CTA AGA AGA ACA TC 
3218: 

S>? GAG GGA TCC TTA TTA CAG CAG GTA GTA AGA GAT CAG CAG CAG AGA GAT AGA CAG GAA GTT AGC GAA GTC 
ACA CTG GAT GTT CTT CTT AGC AGA CT 



C5 prol ine mut ant 





10 


4r 20 


30 




ATGAAGAACA 


ACATCCOGGT 


GATCCTGATC 




70 


80 


90 




GCTAACTGTC 


CTGTGGGAAC 


CGAGACCAAC 




130 


140 


150 




CCTGCTAACT 


GTGTGAACTG 


TCAGAAGAAC 




190 


200 


210 




CCTGGAGCTT 


CTACCTGTAC 


CCCTTGTCCT 




250 


260 


270 




CCTCCTGCTA 


CCGCTAACCT 


GGTGACCCAG 




310 


320 


330 




ATCGCTGGAG 


GAGCTACCGA 


CTACGCTGCT 




370 


380 


390 




AACTTCTACA 


ACGAGAACGC 


TCCTAACTTC 




430 


440 


450 


\°\ 


CCTGTGAACC 


GTCTGGGAGG 


AGCTCTGACC 




490 


500 


5X0 




TGTAACGTGG 


CTTGTCCTAC 


CGGAACCGCT 


,hk 
'"-■J 


550 


560 


570 


' : -D 


CGCTCTTTCA 


CCGAGTGTGT 


GAAGTGTCGC 




610 


620 


630 




AACACCCCTT 


TCAACCCTGG 


AAAGTCTCAG 




670 


680 


690 


□ 


AACGTGGCTC 


AGGCTACCCT 


GGGAAACGAC 




730 


740 


750 




TGTCCTGACG 


GAACCATCTC 


TGCTGCTGGA 




790 


800 


810 




TGTACCAACT 


GTGCTCCTAA 


CTTCTACAAC 




850 


860 


870 




TCTACCTGTC 


TGCCTTGTCC 


TGCTAACAAG 




910 


920 


930 




GCTGCTACCC 


TGGCTAAGCA 


GTGTAACATC 




970 


980 


990 




GGAGCTACCA 


ACTACGTGAT 


CCTGCAGACC 




1030 


1040 


1050 




TTCGACGGAA 


ACAACTTCCA 


GGCTGGATCT 




1090 


1100 


1110 




GTGCAGGGAG 


CTGTGGCTAC 


CGCTGGAGGA 




1150 


1160 


1170 




GAGTGTCCTG 


CTGGAACCGT 


GCTGACCGAC 



40 


50 


60 


ATCTCTCTGT 


TCATCAACCA 


GATCAAGTCT 


100 


110 


120 


ACCGCTGGAC 


AGGTGGACGA 


CCTGGGAACC 


160 


170 


180 


TTCTACTACA 


ACAACGCTGC 


TGCTTTCGTG 


220 


230 


240 


CAGAAGAAGG 


ACGCTGGAGC 


TCAGCCTAAC 


280 


290 


300 


TGTAACGTGA 


AGTGTCCTGC 


TGGAACCGCT 


340 


350 


360 


ATCATCACCG 


AGTGTGTGAA 


CTGTCGCATC 


400 


410 


420 


AACGCTGGAG 


CTTCTACCTG 


TACCGCT1X3T 


460 


470 


480 


GCTGGAAACG 


CTGCTACCAT 


CGTGGCTCAG 


520 


530 


540 


CTGGACGACG 


GAGTGACCAC 


CGACTACGTG 


580 


590 


600 


CTGAACTTCT 


ACTACAACGG 


AAACAACGGA 


640 


650 


660 


TGTACCCCTT 


GTCCTGCTAT 


CAAGCCTGCT 


700 


710 


720 


GCTACCATCA 


CCGCTCAGTG 


TAACGTGGCT 


760 


770 


780 


GTGAACAACT 


GGGTGGCTCA 


GAACACCGAG 


820 


830 


840 


AACAACGCTC 


CTAACTTCAA 


CCCTGGAAAC 


880 


890 


900 


GACTACGGAG 


CTGAGGCTAC 


CGCTGGAGGA 


940 


950 


960 


GCTTGTCCTG 


ACGGAACCGC 


TATCGCTTCT 


1000 


1010 


1020 


GAGTGTCTGA 


ACTGTGCTGC 


TAACTTCTAC 


1060 


1070 


1080 


TCTCGCTGTA 


AGGCTTGTCC 


TGCTAACAAG 


1120 


1130 


1140 


ACCGCTACCC 


TGATCGCTCA 


GTGTGCTCTG 


1180 


1190 


1200 


GGAACCACCT 


CTACCTACAA 


GCAGGCTGCT 



1210 1220 1230 1240 1250 1260 

TCTGAGTGTG TGAAGTGTGC TGCTAACTTC TACACCACCA AGCAGACCGA CTGGGTGGCT 



- proline mutant 

1270 1280 1290 1300 1310 1320 

GGAATCGACA CCTGTACCTC TTGTAACAAG AAGCTGACCT CTGGAGCTGA GGCTAACCTG 

1330 1340 1350 1360 1370 1380 

CCTGAGTCTG OTAAGAAGAA CATCCAGTGT GACTTCGCTA ACTTCCTCTC TATCTCTCTG 

1390 1400 1410 1420 1430 1440 
CTGCTGATCT CTTACTACCT GCTG 
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G5 proline mutant protdin 

10 20 30 40 50 60 

Ajj/.Sl MKNNIPVXLI ISXjFINQIKS ANCPVQTETN TAGQVPDLGT PANCVNCQKN FYYNNAAAFV 

70 80 90 100 110 120 

PGASTCTPCP QKKDAGAQPN PPATANLVTQ CNVKCPAGTA IAGGATDYAA IITECVNCRI 

130 140 150 160 170 180 

NFYNENAPNF NAGASTCTAC PVNRVGGALT AGNAATIVAQ CNVACPTC3TA LDDGVTTDYV 

190 200 210 220 230 240 

RSFTECVKCR LNFCTNGNNG NTPFNPGKSQ CTPCPAXKPA NVAQATLQtD ATITAQCNVA 

250 260 270 280 290 300 

CPDGTISAAG VNNWVAQNTE CTOCAFNFYN NNAPNFNPGN STCLPCPANK DYGAEATAGG 

310 320 330 340 350 360 

AATLAKQCNI ACPDGTAIAS GAO^YVILQT ECLNCAANFY FDGNNFQAGS SRCKACPAMC 

370 380 390 400 410 420 

VQGAVATAGG TATLIAQCAL ECPAGTVLTD GTTSTYKQAA SECVKCAANF YTTKQTDWVA 

430 440 450 460 470 480 
_ GIDTCTSCNK KLTSGAEANL PESAKKNIQC DFANFLSISL LLISYYLL 
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-55 kDa 



5 10 15 20 25 30 

Days after challenge 



/ 17hrs 23 hrs 41 hrs 

" " 

< f 




i 



4.4 x1 0 2 6.87 x 1 0 2 1 1 .86 x 1 0 2 

cell equivalents 




Q1 aiQ 151,1 (&2 Q4 G3 Q7__JlCUi 




